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PUBLIC UTILITIES COMMISSION 

Instituting a Proceeding to 
Investigate the Implementation Of 
Feed-in Tariffs 

PUC DOCKET NO. 2008-0273 

SOPOGY, INC. RESPONSES TO INFORMATION REQUESTS FROM THE NATHONAL 
REGUALATORY RESEARCH INSTITUTE AND NATIONAL RENEWABLE ENERGY 

LABORATORY 

SOPOGY, fNC, a Delaware corporation (the "Company"), respectfully submits this 

memorandum to the State of Hawaii Public Utilities Commission (the "Commission") its Responses to 

Information Requests from the National Regulatory Research Institute ("NRRI") and National 

Renewable Energy Laboratory ("NREL"), issued to parties in the above docket under cover of the 

Commission's letter, dated February 19, 2010. 

Respectfully submitted. 

DATED: Honolulu, Hawaii, March 4, 2010 

ELk AWN JOE, PAMEL'A ANM JOE, ESQ. 
VP of Public Policy and General Counsel 
Sopogy, Inc. 



SOPOGY, INC. RESPONSES TO INFORMATION REQUESTS FROM THE NATIONAL 
REGUALTORY RESEARCH INSTITUTE AND NATIONAL RENEWABLE ENERGY 

LABORATORY 

PUC-IR-340 - To Sopogy 

According to page 6 of Sopogy's comments on the HECO Companies' proposed Tier 1 and Tier 2 
rates: 

*The Company estimates the fixed O&M costs for CSP technologies to be approximately 
$584 or (S29/kW) a year for a Tier 1 facility and $45,707 ($91/kW) for a Tier 2 facility." 

(a) Please describe the basis for these cost estimates. Include any underlying calculations and 
citations. 

(b) Why would the fixed costs be several times higher for Tier 2 projects than Tier 1 projects? 
Please provide support for this claimed diseconomy of scale. 

Sopogy's Response: 

In estimating the Tier 1 and Tier 2 O&M costs, the Company referenced O&M costs for various 
concentrating solar thermal (CSP) facilities and adjusted these costs for a 20kW and 500kW facility (as 
these were the size plants modeled for by the parties in the Tier 1 and Tier 2 rate filings). 

The Company used the O&M data included in the April 2006 National Renewable Energy Laboratory 
(NREL) report by Black and Veatch, "Economic, Energy, and Environmental Benefits of Concentrating 
Solar Power in Califomia" (the "NREL Report"), available at http://www.nrel.gov/csp/pdfs/39291 .pdf 
and the January 2008 "Solar Energy Site Assessment (Phase I)" (the "Tucson Report"), available at 
http://www.ci.tucson.az.us/water/docs/report_tucson solar_final.pdf. prepared by the Tucson Water 
Department and Arizona Eiectric Power as general reference points, though both studies included O&M 
information for much larger facility sizes. Specifically, the NREL Report projected that 2009 O&M costs 
to be $61.04/kW for a lOOMW system and the Tucson Report reported actual O&M costs for 25MW 
solar and 1 COM W solar power plants at $65/kWh. As such, these reports provided helpful benchmarks, 
but were not definitive with respect to smaller Tier 1 and Tier 2 sized projects. 

The Company next adjusted these benchmarks for what it estimated to be the actual O&M costs for 
smaller Tier 1 and Tier 2 projects. The resulting discrepancies between the Company's estimates and the 
benchmarks, and between the final Tier 1 and Tier 2 are due primarily to economies of scale and O&M 
differing labor requirements. 

With respect to Tier 1 projects - specifically a 20kW project ~ the Company adjusted the fixed estimated 
cost of O&M downward because a project of this size would likely not require as significant a cost for 
generator maintenance given the types of generators available in this size range. These are largely off-
the-shelf self-contained "plug-and-play" units requiring little installation complexity and operation and 
maintenance expense. The Company further reduced the estimated fixed O&M cost to reflect the lower 

http://www.nrel.gov/csp/pdfs/39291
http://www.ci.tucson.az.us/water/docs/report_tucson


level of labor cost that would be associated with projects of this size, and assumed the periodic manpower 
need merely be absorbed by the system owner's existing facilities personnel, thus resulting in minimal, if 
any, additional expense. As such, the Company's estimated fixed O&M costs for a 20kW project is 
primarily composed of the cost of water consumption for cleaning and cooling (estimated at 
approximately $1.35/kW) and generator maintenance (approximately $21/kW) and hourly labor costs (if 
any) (approximately $7/kW). Therefore, the total estimated fixed O&M Cost for a 20kW project was 
approximately $29/kW. 

In contrast, a Tier 2 project - specifically a 500kW project ~ will likely require a much higher fixed 
annual O&M cost, mainly due to the demands of generators in this size range and greater operation and 
maintenance requirement, including personnel. Specifically, the Company increased the estimated fixed 
O&M for a 500kW project due to the expense of operating and maintaining generators of in the 250kW to 
500kW size range. A data sheet for a sample generator in this range is included in the Company's 
comments on proposed Tier 1 and Tier 2 Tariffs, which sheet listed O&M costs for a 500 kW system to 
approximately $21/kW. Moreover, unlike a20kW facility, the Company assumes that the operation and 
maintenance demands of a 500 kW facility (which is approximately a 4-acre facility) are significant 
enough to require a fijll time worker, which adds the expense of a full-time salary and benefits. For 
example, the Company supplied CSP solar equipment for a 4-acre CSP power generation facility in Kona, 
Hawaii, which is owned and operated by a separate company Keahole Solar Power LLC. Keahole Solar 
Power LLC employs one (1) full-time employee to operate and maintain the facility. The Company 
estimated the cost of this employee (wages plus benefits) to be approximately $35,000 (which may be 
significantly below Hawaii market wages for this level position) to arrive at $70/kW. Finally, the 
Company estimated $0.27/kW for water consumption for cleaning and cooling requirements. Therefore, 
the Company's total estimated O&M for a SOOkW facility was approximately $9i/kW. 

While the Company's estimated fixed annual O&M for a Tier 2 project is significantly higher than the 
$61 -$65 range set forth in the NREL Report and the Tuscon Report, it is important to note that a 500kW 
sized project may be an inefficient project size from an O&M standpoint due to the generators suitable for 
this size of project and the labor needs, which are just enough to require a full-time employee. As 
projects get larger, however, the Company expects that efficiencies of scale will be achieved, thus 
bringing the fixed annual O&M cost down to be closer to the $61-65/kW range set forth in NREL Report 
and the Tuscon Report. 

PUC-IR-341 - To Sopogy 

According to page 6 of Sopogy's comments on the HECO Companies^ proposed Tier 1 and Tier 2 
rates: 

"The Company estimates the variable O&M costs to be approximately five percent (5%) of 
the capital cost of the facility, or $24/MWh for Tier 1 facilities and $ll/MWh for Tier 2 
facilities. These costs may vary, however, depending upon whether the facility driven by 
traditional-scale CSP technologies or smaller-scale technologies." 

Please provide any calculations supporting a 5% per-yariable on O&M costs In addition to the 
fixed O&M costs. 



Sopogy's Response: 

To arrive at the estimated variable O&M cost for the Tier 1 and Tier 2 facilities, the Company analyzed 
projected periodic maintenance costs associated with each system over a projected 20-year project life. 
The Company identified CSP-trough system components widely used in the CSP industry and estimated 
the replacement levels for each of these components. As most of these components do not have published 
fail-rates or standard multi-year warranties, the Company had to employ its best judgment in most cases 
based upon its dealings with various vendors and experience of its engineers. Based upon general 
knowledge of other installed facilities, the Company estimated 25-30% of the variable O&M cost of a 
facility to be attributed to the engine. As a result, the remaining 65-70% of the variable O&M cost would 
be attributed to the solar array, as broken down further in the table below: 

Component 

Reflective Surface 
Pumps 
Heat Transfer Fluid 
Cooling Tower 
Motors 
Gaskets 
Tubes 
Ball Joints 
Temperature Sensors 
Pressure Sensors 
Total 

Estimated Replacement Rate During 
20-Year Project Life 

100% after 10-years 
100% after 10-years 
Possibility of 100%, but not expected 
Possibly of 100%, but not expected 
50% 
50% 
25% 
25% 
50% 

Estimated 
Total 
Replacement 
Cost For Tier 
1 Based Upon 
Current 
Commercially 
Available 
Components 
$10,950 

-
-
$1,320 
$2,625 
$1,574 
unknown 
$150 

$16,619 

Estimated 
Total 
Replacement 
Cost For Tier 
2 Based Upon 
Current 
Commercially 
Available 
Components 
$82,387 
$8,000 
-
-
$6,600 
$32,917 
$23,694 
unknown 
$150 

$153,748 

The Company further reduced thee estimated variable O&M costs for a Tier 1 facility to approximately 
$10,600 forthe possibility that not all of the replacements will need to be made. Finally, the Company 
averaged these costs over a 20-year period to arrive at the final variable O&M costs discussed in the 
Company's Comments on Tier 1 and Tier 2 Tariffs. 

The Company respectfully submits the forgoing responses and hopes NRRI, NREL and the Commission 
find them of use. The Company believes that the Proposed Tariffs will not accelerate,and incentivize the 
development of renewable energy facilities in the State of Hawaii and urges the Commission to make 
appropriate adjustments to the Proposed Tariffs to accomplish this objective. 



CERTUi^lCATE OF SERVICE 

I hereby certify that I have on this date served a copy of Sopogy, Inc. Reponses to Information 

Requests From the National Regulatory Research Institute and the National Renewable Energy 

Laboratory upon the following parties, by causing a copy hereof to be hand delivered, e-mailed, or 

mailed, U.S. postage prepaid, and properly addressed to each such entity. 

DEAN NISHINA 
EXECUTIVE DIRECTOR 
Department of Commerce and Consumer Affairs 
Division of Consumer Advocacy 
P.O. Box 541 
Honolulu, HI 96809 

DEAN MATSUURA 
MANAGER 
REGULATORY AFFAIRS 
HAWAIIAN ELECTRIC COMPANY, INC. 
P.O. Box 2750 
Honolulu, HI 96840-0001 

JAY IGNACIO 
PRESIDENT 
HAWAII ELECTRIC LIGHT COMPANY, FNC. 
P.O.Box 1027 
Hilo, HI 98627-1027 

EDWARD REINHARDT 
PRESIDENT 
MAUI ELECTRIC COMPANY, LTD. 
P.O. Box 398 
Kahului, HI 96733-6898 

THOMAS W. WILLIAMS, JR., ESQ. 
PETERY. KIKUTA, ESQ. 
GOODSILL, ANDERSON, QUINN & STIFEL 
Ali'i Place, Suite 1800 
1099 Alakea St. 
Honolulu, HI 96813 

Counsel for HECO COMPANIES 

ROD S. AOKI, ESQ. 
ALCANTAR & KAHL LLP 
120 Montgomery Street, Suite 2200 
San Francisco, CA 94104 
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Counsel for HECO COMPANIES 

THEODORE PECK 
DEPARTMENT OF BUSINESS, ECONIMIC 
DEVELOPMENT, AND TOURISM 
State Office Tower 
235 South Beretania Street, Room 501 
Honolulu, HI 96813 

Electronically transmitted 
TPeck@dbedt.hawaii.gov 

ESTRELLA SEESE 
DEPARTMENT OF BUSINESS, ECONIMIC 
DEVELOPMENT, AND TOURISM 
State Office Tower 
235 South Beretania Street, Room 501 
Honolulu, HI 96813 
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ESeese@dbedt.hawaii.gov 

MARK J. BENNETT, ESQ. 
DEBORAH DAY EMERSON, ESQ. 
GREGG J. KINKLEY, ESQ. 
DEPARTMENT OF THE ATTORNEY GENERAL 
425 Queen Street 
Honolulu, HI 96813 

Electronically transmitted 
gregg.j.kinkley@hawaii.gov 

Counsel for DBEDT 

CARRIE K.S. OKINAGA, ESQ. 
GORDON D. NELSON, ESQ. 
DEPARTMENT OF THE CORPORATION COUNSEL 
CITY AND COUNTY OF HONOLULU 
530 S. King Street, Room 110 
Honolulu, HI 96813 

Electronically transmitted 
gnelson 1 @honolulu.gov 

Counsel for the CITY AND COUNTY OF HONOLULU 

LINCOLN S.T. ASHIDA, ESQ. 
WILLIAM V. BRILHANTE, JR. ESQ. 
MICHAEL J. UDOVIC, ESQ. 
DEPARTMENT OF THE CORPORATION COUNSEL 
COUNTY OF HAWAII 
101 Aupuni Street, Suite 325 
Hilo, HI 96720 

Electronically transmitted 
wbrilhantc@co.hawaii.hi.us 
mudovic@co.hawaii.hi.us 

Counsel for the COUNTY OF HAWAII 

HENRY Q CURTIS 
KAT BRADY 
LIFE OF THE LAND 
76 North King Street, Suite 203 
Honolulu, HI 96817 
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HAIKU DESIGN & ANALYSIS 
4234 Hana Hwy. 
Haiku, HI 96708 

WARRAN S. BOLLMEIER, 11 
HAWAII RENEWABLE ENERGY ALLIANCE 
Hawaii Renewable Energy Alliance 
46-040 Konane PL, #3816 
Kaneohe, HI 96744 

DOUGLAS A. CODIGA, ESQ. 
SCHLACK ITO LOCKWOOD PIPER & ELKIND 
Topa Financial Center 
745 Fort Street, Suite 1500 
Honolulu, HI 96813 

Counsel for BLUE PLANET FOUNDATION 

jcfm@hawaiiantel.net 
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wsb@lava.net 
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MARK DUDA 
PRESIDENT 
HAWAII SOLAR ENERGY ASSOCIATION 
P.O. Box 37070 
Honolulu, HI 96837 

RILEY SAITO 
THE SOLAR ALLIANCE 
73-1294 Awakea Street 
Kailua-Kona, HI 96740 

JOEL K. MATSUNAGA 
HAWAII BIOENERGY, LLC 
737 Bishop Street, Suite 1860 
Pacific Guardian Center, Mauka Tower 
Honolulu, HI 96813 

KENT D. MORIHARA, ESQ. 
KRIS N. NAKAGAWA, ESQ. 
MORIHARA LAU & FONG LLP 
841 Bishop Street, Suite 400 
Honolulu, HI 96813 

Counsel for HAWAII BIOENERGY, LLC 

DANIEL A. KING 
SEMPRA GENERATION 
101 Ash Street, HQ 12 
San Diego, CA 92101-3017 

CLIFFORD SMITH 
MAUI LAND & PINEAPPLE COMPANY, INC. 
120 Kane Street 
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Kahului, HI 96732 

CAROLINE BELSOM 
VICE PRESIDENT/GENERAL COUNSEL 
Kapalua Land Company, Ltd., a wholly owned subsidiary of 
MAUI LAND & PINEAPPLE COMPANY, INC. 
c/o 200 Village Road 
Lahaina, Hawaii 96761 

Electronically transmitted 
caroline.belsom@kapalua.com 

ERIC W. KVAM 
CHIEF EXECUTIVE OFFICER 
ZERO EMISSIONS LEASING LLC 
2800 Woodlawn Drive, Suite 131 
Honolulu, HI 96822 

Electronically transmitted 
ekvam@zeroemissions.us 

GERALD A. SUMIDA, ESQ. 
TIM LUI-KWAN, ESQ. 
NATHAN C. NELSON, ESQ. 
CARLSMITH BALL LLP 
ASB Tower, Suite 2200 
1001 Bishop Street 
Honolulu, HI 96813 

Electronically transmitted 
gsumida@carlsmith.com 
tlui-kwan@carlsmith.com 
nnelson@carlsmith.com 

Counsel for HAWAII HOLDINGS, LLC, dba FIRST WIND 
HAWAII 

CHRIS MENTZEL 
CHIEF EXECUTIVE OFFICER 
CLEAN ENERGY MAUI LLC 
619 Kupulau Dr. 
Kihei, HI 96753 
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c .mentzel@c leamenergymaui .com 

HARLAN Y. KIMURA, ESQ. 
Central Pacific Plaza 
220 South King Street, Suite 1660 
Honolulu, HI 96813 

Electronically transmitted 
hyk@aloha.net 

Counsel for TAWHIRI POWER LLC 

SANDRA-ANN Y.H. WONG, ESQ. 
ATTORNEY AT LAW, A LAW CORPORATION 
1050 Bishop Street, #514 
Honolulu, HI 96813 

Electronically transmitted 
sawonglawfa)hawaii.rr.com 

Counsel for ALEXANDAR& BALDWIN, INC. through is 
division, HAWAIIAN COMMERCIAL & SUGAR 
COMPANY 
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ISAAC H. MORIKAWA 
DAVID L. HENKIN 
EARTHJUSTICE 
223 South King Street, Suite 400 
Honolulu, Hawaii 96813-4501 

Electronically transmitted 
imoriwake@earthjustice.org 

Dated: Honolulu, Hawaii, March 4, 2010 

PAMEL/f ANN JOE, ESQ. 
VP of Public Policy and General Counsel 
Sopogy, Inc. 
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